Introduction
Lake Karachai has been used by the PA "Mayak" as a radioactive waste storage since October, 1951 . As the result of such use, a large volume of contaminated industrial liquids from the lake penetrated into the groundwater of the surrounding area. The lake lies in the area between Rivers Techa and Mishelyak, which are supplied by the surface flows and underground discharge. The form of the contaminated flow from the lake depends on hydrologic properties and on the groundwater flow field in the rock massif. An examination of the actual conditions of the flow regime and mass balance between Lake Karachai, and the groundwater as related to filtration flows of groundwater, makes a strong case for the development of unconventional methods in the estimation of hydrologic parameters of rock mass and filtration loss volumes from Lake Karachai.
Determination of Hydrologic Parameters Based on Regional Groundwater Level Data
The most significant parameters governing groundwater flow in the fractured rock massif are the permeability (Kf), porosity (no), and transmissivity (T). These parameters could be determined in two ways: first, by designing a simple calculating scheme and using it for data processing, and second, by evaluating data from regional study, followed by data processing. Generally, the processing of the results obtained through regional study is very complicated and normally run through various trial-and-error methods. At the same time, the mathematical relationship for homogeneous media is not always acceptable for ' inhomogeneous media such as fractured rock mass, particularly in cases where the pressure depression area is comparable to the geometric scale, characterizing the inhomogeneity of the medium under investigation. Therefore, from this point of view, the use of regional study integrating medium characteristics in the investigated area is preferable to the first scheme, because it avoids some of the uncertainties and discrepancies in the application of filtration equations for fractured rock massif.
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Lake Karachai lies at an elevation higher than the elevations of nearby ponds and rivers. Figure 1 shows a map of Lake Karachai and the investigation wells. The lake bed is porphyrite that is extensively fractured and overlapped by clay and loam, with a thickness of about 2 m. About 4% of the lake area is overlapped by a plane of clay with a thickness of only 0.7 m, resulting in a good hydraulic connection between the lake and the underlying groundwater. An analysis of the groundwater regime has revealed a number of main regime generating factors, which can be categorized into some genetic groups: geologic, climatic, biosoil, hydrologic, and a group of artificial factors. A phenomenological approach was employed for analyzing a groundwater regime involving the representation of the listed factors by generalizing parameters, followed by their analysis based on the solution of the equation for unsteady filtration. Mter the analysis of hydrohypsographical curves in the investigated area (see Figures 2-7) , it was noted that the possibility exists for using a model of groundwater plane flow in the direction of their discharging zones. In such a case, the unsteady filtration regime of groundwater could be The storage J.L can be considered equal to water take-up and release, because the deformation capacity in rock mass could not be taken into account. Let us supplement Equation (1) with boundary and initial conditions. For the boundary conditions, let us take the condition of the first kind, namely, the temporally constant value of groundwater level at the boundary of the investigated area, in particular at south sector: where hk = Lake Karachai level relative to the watertight bed; hM = River Mishelyak level relative to the watertight bed; Ls = distance between Lake Karachai and River Mishelyak.
Let us assume similar conditions for the north sector. As the initial condition, let us (2) take the depression function of groundwater level, ho(x), meeting the boundary conditions (2) and the Equation (3):
The function ho(x) is a depression of groundwater level under the given boundary conditions and with the absence of infiltration feeding.
Using the relationship (4)
in Equation ( 1 ), we obtain a2h2(x, 't) 2W(x, 't) 1 ah2(x, 't)
The solution of the initial problem is shown as a superposition of two independent solutions. Equation (6) describes a stationary depression curve established in the area without infiltration sources. Equation (5) describes the influence of infiltration on the (6) groundwater level, modifying the Equation (6). The solution of Equation (6) for h(x) takes the following form:
Considering that the velocity of groundwater infiltration is constant for the whole problem area and changing the problem area in (5) from 0$ x $ 1 to -Ls/2 $ x $ Ls/2, we get the following solution for h12(x,t):
Ls
Taking into account the features of infiltration sources in the problem area (the scheme is given in Figure 8 , and data are given in Figure 9 ), let us represent h2(x, r) as
where hs = defines the level change in spring season hi-1 = defines the level change from precipitation of the last year; hi = defines the level change fro!ll precipitation of the current year.
where 't2-'tl =snow-thawing period;
'td = rain feeding period (t = 1 year); ei = infiltration coefficient of precipitation; E = infiltration coefficient during the snow thawing period for snow stocks W z;
wi-1 = annual precipitation in the previous year;
Wi =annual precipitation in the current year.
Determination of the Coefficient "a"
If we know the groundwater level Ho before the spring elevation (at the moment 'tt).
then we can write for the wells in the central sector at this time as
where b=-
-

Ls
After rearranging
After normalizing and logarithm taking
Wtth Ms = Mfax /2 at the moment 'tQ, we get a= . = , where
0.693
1it2 Tables 1 and 2 show values of a = kh in south .and north directions from Lake 
Evaluation of the Averaged Transmissivity
Although the conductivity characterizes the pressure fields, an openflow bed could be characterized by a value similar to conductivity notation by the linearization of unsteady ftltration equation in the N .N. Veri gin approximation.
For the evaluation of this value, we use the data over the period when the infiltration in this area was absent from 1975 to 1977. By using a depression curve, we shall get the following relationships for the filtration velocity from the Lake Karachai VF of the front width Io and the same coefficient both to the south and north directions. · Ls = 1500 ; LN = 4500 ; tills = HK-HM = 6.5m ;
. 
HK+HM
Evaluation of Groundwater Infiltration Sources
By using the approximation H(xi)kF == hsskFs and Ho >> Dhi, we get for the snowthawing period We can get a similar relationship for the north flow or we can use Equation (15).
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(18) Surface run-off from the individual watershed is taken to be zero, because the lake water flow is intercepted by dams.
Summary
The evaluation performed shows a sufficiently good agreement between the calculated hydrogeologic parameters based on our approach and the experimental results obtained by various methods (see Table 5 ). A good correspondence between the calculated and the balance values of filtration losses from the lake verifies this conclusion also. 21 ' . 
